Novel inhibitors and substrates of bilirubin: UDP-glucuronosyltransferase. Arylalkylcarboxylic acids.
The in vitro inhibitory potency of 20 structurally related alkanoic and arylalkanoic acids has been investigated on rat liver UDP-glucuronosyltransferase. These compounds were tested on the microsomal and purified enzyme, and a cloned cDNA expressed in COS 7 cell cultures. Among all the acids tested, 7,7,7-triphenylheptanoic acid was the most powerful inhibitor of bilirubin:UDP-glucuronosyltransferase with a lower effect on 1-naphtol, androsterone and testosterone glucuronidation. The inhibition was competitive towards the microsomal and purified bilirubin:UDP-glucuronosyltransferases with Kiapp values of 12.0 microM and 1.6 microM, respectively. Twenty analogues were examined, and the results showed that their inhibitory potency on bilirubin:UDP-glucuronosyltransferase activity was a function of at least three structural features (a) the presence of a hydrophobic triphenyl moiety; (b) the length of the aliphatic chain and (c) the presence of a carboxylic group. These inhibitors were also tested as possible substrates of UDP-glucuronosyltransferases. The strongest inhibitors were poor substrates of rat liver microsomal UDP-glucuronosyltransferases. However, 7,7,7-triphenylheptanoic acid was actively glucuronidated by purified bilirubin:UDP-glucuronosyltransferase, in contrast to its analogues with decreasing alkyl chain length. In addition, glucuronidation of this molecule was enhanced by clofibrate treatment but could not be detected in Gunn rats, which are deficient in bilirubin:UDP-glucuronosyltransferase, further indicating that the glucuronidation of this compound was catalysed by bilirubin:UDP-glucuronosyltransferase. The results suggest that 7,7,7-triphenylheptanoic acid may be a useful structural probe to investigate the molecular basis of glucuronidation of bilirubin and carboxylic acids.